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(54) CnOCOB H3MEPEHHH OlEKXPAJlbHOH 
IU10TH0CTH HHTEHCHBHOCTH IUYMA H K03$- 
*HHHEHTA HIYMA METblPEXnOJIIOCHHKA 

(57) H3o6peTekHe othochtch K.oSjiacTH 
paflHOH3MepeHHft . Uenb - noBMneHHe aoc- 
TOBepnocTH H3MepeHHfi cneKTpanbHoft 

IIJIOTHOCTH HHTeHCHBHOCTH myMa H K03<1>- 

4>HUHeHTa myMa HeTbipexnbmocHHKOB (Mil ) , 
ortHCbiBaromHx Mil b ycnoBHHX BosfleftcT- 
bhh Ha Hero nojiHrapMOHimecKoro 



pa6o»iero cnrHana c awnJiHTyfloft oahor 
H3 rapMOHHK (D 3a npeAejiaMH jiHH.eft- 
Horo yiacTKa aMnnHTyAHoft xapaKTepHC- 
thkh Mil. Una ee AOCTvoseHftH no cnoco- 
6y H9Me peHHH noAawT rapMOHHHecKHR 
CHrHan c ypoBHeM MomHocrH h lacTOTott, 
paBHbiMH 3aAaHHbw pjia pa6pnHx ycnoBKft 
HaHSojibraeft T BXOAHoro cHrHana, Bbwe- 
jihiot ysKononocHyra orHBaioinyiQ wacTOTbi 
BbKOAHoro CHrHana Mil b onpefleneHHOM 
AHanasoHe h ee nocTOHHHyw cocTaBJiHio- 
nyw, H3MepHWT hx ypoBHH, noAaioT Ha 
Mil aMnJiHTyAHo-MOAyJiHpoBaHHWH CHrHan 
c rapMOHHMCCKoft orH6cuomeft MacroTbt h 

KSBeCTHOR rJiyBHHOH MOAyJIHUHH, H3Me~ 

Phiot rjiy6HHy MOflyjiHUHH BbixoAHoro 
CHmaJia MI! h onpeAenawT pacneTHo 
cpeAHHe sejiHMHHbi myMOBwx napaMeTppB, : 
onepauHH noBTopnioT ab axnu, ksmchha ' 

MaCTOTy, H paCCMHTblBaJOT Be.JIHMHHbl 

cneKTpanbHoft hjiothocth hhtchchbhocth 
myMa h KosgxfrHUKeHTa myMa Mil. B onnca- 
hhh H3o6peTeHH« AaHu MaTeMaTHMecK He 
BbipaxeHHH rjik pacieTa yxasaHHbix Be- 
jiotkh. 3 HJI. 
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, „ in « 3Me peHHH cneKTpanbHoft 

njlOTHOCTH HHTeHCHBHOCTH mywa H K034- 

*HUHe H Ta nryMa no/iocoBbix aKTHBHbix 5 
^erbtpexnojiiocHHKOB, HanpHMep aHTenHbtx 
ycHJiHTeneft h. ycwim-eneR bmcokor uac- " 
toth paflnonpHeMHbK; ycrpoftcTB , jiann 
Oerymeft bojihh, ycHJiHTejiea npoMeKy- 

TOMHOR tjaCTOTbl. 10 

_ Kern, H3o6pe T eHHH - noBbraieHHe A oc- 
TOBepHOCTH. H3MepeH.HR cnexTpajibHoft 
njlOTHOCTH HHTeHCHBHOCTH . myHa H KO- 

3(J4>HitHeHTa myMa MetbipexnojiiocHHKOB , 
.onHCbiBaramnx MeTbipexnojnocHHK. b ycjio- 
bhhx B03fleftcTBHH Ha Hero nojmrapMo- 
HHHecKoro paCoiero CHrHana c aMiuiH- 
TyAoft OAHott H3 rapMOHHK s a npenejiaMH 
JiHHeftHoro jrnacTKa aMiuiHTyAHoR xapax- 
TepHCTHKH leTMpexnojiwcHHxa. 20 

Ha 4>Hr . 1 npeflCTaBJieHa cxeMa ycT- 
poncTBa ajih peajiHsawH cnoco6a HSMepe- 
hhh; Ha (})Hr.2 h 3 — cooTBeTCTBeHHo 
cnexTpanhHan xapaxTepHCTHKa Hcnbrra- 25 
TejibHbrx CHrHaJioB h hx orHBawmHe B 
paanmHue MOMeHTbi BpeMeHH. 

yctpottcTBo fljiH peanHsauHH cnoco- 
6a coflepscHT nocjieAOBaTenbHo coeAHHeH- 
Hbie BbicoKOMacTOTHbrfi reHepaTop I, 
aMnJiHT.yAHbiH MOAynHTop 2, HCcneAyeMbtfi 30 
leTbipexnojrocHHK 3, aMiuiHTyAHbiR AeTex- 
top 4 h B.ojibTMetp 5 nocTOHHHoro Han- 
PfnceHHH, k BbKOAy aMnnHTyAHoro AeTeK- 
Topa 4 rtoAKJiioMeH Taxace cenexTHBHbifi 
BOJIbTMeTp 6. Yctpohctbo coAepatHT Tax- 35 
Ke HH3kotacfoTHUH renepaTop 7 h hc- 

TO'tHHK 8 HanpHKeHHH nocTOHHHoro TOKa, 

noAKJiKweHHbie- cooTBeTCTBeHHo k nepBo — 
My h BTopoMy BxoAaM cymaTopa 9, 
BbixpA KOToporo npAKJiiotieH x ynpaBjiHw- 40 
mfeMy BxoAy aMUAHTyAHoro MOAyJiHTopa 2 . 

CymHocTb cnocoSa moxho noacHHTb Ha 
npHMepe paGoTbi ycTpoRCTBa rjih ero 
peajiHsauHH. 45 

BHa^iaJie ycTaHaBJiKBatoT nacTOTy h 
MomHocTb cnrHajia reHepaTopa 1 paBHbi- 
mh f 0 h 1,21 P 6x , rA e f b h P - 
lacTOTa h MomnocTb rapMOHHXH Han6ojib- 50 
raero ypoBHH nojiHrapMOHHHecKoro pa6o- 
lero-cnrHana (<|>Hr.3). ypoBeHb 1,21 - 
ycTaHaBjiHBaxiT ajih oSecneueHHH b 
AajibHeftmHX onepauHHX 4>opMHpoBaHHH 
AM-CHrHana c rapMomniecKOR orHearameR 55 
c rriy6HHoft MOAyjiHAHH m 6x = (0,05-^0,1), 
a . HanpjDkeHHe HCTo^HHxa 8 nocTOHHHoro 

TOKa - COOTBeTCTByWIUHM ypOBHB MOmHOC- 

th BbixoAHoro CHrnajia MOAyJiHTopa 2 



. , .. « iuj*e/vi«jjinMJrtWK . 

BbtxoAHoft cHrHan- ^eTbipexnojnocHH- 
xa 3 AeTexTHpyioT no aMruiHTyAe c 
noMombw aMmiHTyAHoro AeTexTopa 4 
h Aanee H3MepnioT yposem, H an P H- 

WSHHH HOCTOaHHOR COCTa B JiaK>U,efl 

V o npoAeTeKTHposaHHoro cnrHana (c 
noMombw BOJibTMeTpa 5 nocTOHHHoro Han- 
pnxeHHH) h ypoBeHb HanpnweHHH V 
ysKonojiocHofl cocTaBjiHKimeH vacTo- 
tm F - npoAeTexTHpoBaHHoro cnrHajia 
(c noMombio cejiexTHBHoro BOJibTMeTpa 
6 ;. Bcjie A CTBHe HeHAenbajibHocTH ce- 
JiexTHBHoro BOJibTMeTpa 6 oh 6yAeT hs- 
MepHTb cpeAHHit ypoBeHb ysxonojiocHOH 
cocTaBjiHiomeft b nojioce MacTOT n b ok- 

peCTHOCTH MaCTOTbl F, HTO yMHTblBaeTCH 

npH onpe A ejreHHH myMOBhix napaMeTpoB. 

MacTOTa F aojdkh3 ne^aTb b n'pefle- 
Jiax 4 F r < F i f rp ( rfle Fr . a6cojTI0T _ 
Han HecTaSHJibHocTb wacTOTw reHepaTo- 
pa I j f rp - naHMeHbmaH hs AByx Be/iH- 



p own * ' MHH H 

Mo kc MHHHMajIbHaH H MaKCHMajIbHaH 

MacTOTbi nojiocw nponycxaHHH Hcc/ieAye- 
MOro MeTbipexnojiwcHHKa , Tax xax npH 
HapymeHHH neBofi MacTH HepaBeHCTBa 
noxasaHHH cejiexTHBHoro BOJibTMeTpa 
6yAyT HcxaxaTbCH (hjiHXKep-nyMaMH re- 
nepaTopa 1 (<bHr.2), a'npH HapynieHHH 
npaBo« nacTH HepaBeHCTBa HSMepeHH* 
6vAyT npoBOAHTbCH sa npeAenaMH nono- 
ch nponycxaHHH HccneAyeMoro »ieTbipex- 
. nojiracHHxa . 

3aTeM, ycTaHOBHB ^acTOTy cnrHana 
reHepaTopa 7 paBHoft F, ycTaHaBJiHBaioT 
ero ypoBeHb cooTBeTCTBywmHM rjiygHHe 
MOAyJiHUHH AM-CHrHana Ha Bxofle neTu- 
pexnojnocHHKa , paBHoft m R ^. Ilpn stom 
rjiygHHy aMiuiHTyAHOH MOAyJiHUHH m n 
Bbi6H P aioT Taxoa, HTo.Sbi b ^po^ecce 
H3MeHeHHH orH6ax)meft AM^-cHrHaJia ne- 
TbipexnojnocHHK He BbrxoAHJi aa npeflenbi 
Bbi6paHHoro yuacTxa aMrijiHTyAHoii xa- 

PaKTepHCTHKH. C APyrOR CTOpOHbl, ypo- 
BeHb aMniiHTyAbi orHSawmeft AM-cnrHajia 
AOJixeH c'ymecTBeHHo npeBocxoAHTb ypo- 
BeHb aMnjiHTyAU napasHTHofi ornSaionieft 
MacTOTw F, bos HHxawmefl 3a cneT nr/Mo- 
Bbix cboHctb ^eTbipexnoJiiocHHKa. 3th . 

TpeSOBaHHH BbinOJIHHIOTCH, eCJIH BejIHMH *— 

Ha m 8)£ jieKHT b npeAenax 0,05 im^OJ. 
nocne aToro c noMouibH) cejiexTHBHoro 
BonbTMeTpa 6 na MacTOTe F HSMep^wT 
aMnxiHTyAy orH6aiomeH AM-cnrHana M ; 
a c noMombw BOJibTMe-rpa 5 iioctohhho— 
ro HanpHxeHHH H3MepswT nocTOHHHyw 



»_ , liuujie 4t:i'U uii)JeM BJ " 1H > : '' i Jiyonny 

aMnnnTyflHoft mobyjih uhh m Bl|¥ AM-cHrHa- 
na Ha BbKOAe leTbipexnoraocHHKa, 
m = V /V_ . Ana paccMaTpHBaeMorp 
ycTpottcTBa, .peajiH3ywmero npeAJtarae- 
Mbrit cnocoS, Koa^iHipieHT <^ ecTb ko- 
3<J)4)HUHeHT 4>opMbi fleTeKTOpHoft xapaxTe- 
Phcthkh aMn^HTyAHoro AeTeKTopa (TaK, 
Ana KBaAPaTHMHoro AeTeKTopa d = 2) . 
3aTeM cpeAHne Ha AByx tac-roTax 

f e - F H f 0 + F BfXIITOHHhl yxa3aHHbDC 

myMOBbtx napaMeTpoB onpeAeanioT no $op- 
MynaM: 

s K(f6iF) = s,if, : Flts,if,tF) = 



+ N(f a 



2 ' 2 



-) 



Vi P 



(1) 



2kTn(^-) 1 . 



m 



(2) 



3aTeM onHcaHHwe onepaiptH noBTopa- 
wt ABaKAM, ycraHOBHB lacTOTy reHepa- 

Topa 7 paBHofi , a MacTOTy reHe- 

F 

pa-ropa 1 paBHofl f e - - 2~ ~ nepBbift pas 

h f 0 + -j- - BTopoft pas, h onpeAejia- 
wt no $opMyjiaM (l ) h (2) cpeAHHe sHa 
MeHHfl yxaaaHHbix nr/MOBbix napaMeTpoB 

F 

T 



COOTBGTCTB6HH0 Ha MaCTOTaX f 0 " 



H f g H HaCTOTaX f 0 H f 0 + -j-. 

Flocne 3Toro BejiHHHHw cnexTpanbHoa 

TWOTHOCTH HHTSHCHBHOCTH EiyMa H K03(J>- 

$HUHeHTa rayMa MeTbipexnoraocHmca, pnn- 
cbmaiouHe MeTupexnoJiwcHHK Ha HacroTe- 
f 0 - F h lacTOTe f 0 + . F t - onpeA&nawT 
no 4iopMyjiaM: 



S K (f 0 + F) = S K (f 0 ,F) +S/(f 0 + 

E.) . s (f E_. ■>.). 

2 *k » 2' 2 



2 ' 



* o p m y ji a Hso6peTeHHfl 

Cnoco6 HSM&psHHH cnexTpaJibHoft 
nnpTHocTH hhtchchbkocth myMa . H K034>- 
10 (bHUHeHTa toyMa leTupexnomocHHKa, b 

C00TB8TCTBHH C KOTOpWM B63AefiCTByioT 

na Hecne/jyeMMH MeTbipexnonracHHK HeMO- 
AyaHpoBaHHbiM cHrHanoM, BbwenHKvr yaico 
hojiocHbifi CHrHan h H3M'epawT ero ypo« 

15 Bent, oTJiHMawinHflca TeM, 
ito, c uenbio noBbiraeHHH AOCTOBepHOCTH 
HSMepeHHH yxasaHHux napaweTpoB, onn- 
cbBawnHX neTbipexnoJiwcHHK b ycnoBHHX 
B03AeftcTBHH Ha Hero rionHrapMOHHMec- 

20. Koro paSo^ero cHrHana c aMnjiHTyAOH 
•oAHoft H3 rapMOHHK 3a npeAenaMH nn- 
HeflHoro yiacTxa aMnnHTyAHofi xapaxTe- 
Phcthkh MeTbipexnoniocHHKa, Ha Hero 
noAawT rapMOHHuecKHft cwrHan c ypoB- 

25 HeM MOIUHOCTH Pg x H HaCTOTOH f 0 , P3B~ 

HbiMH saAaHHbM Ana pa6o*tHx ycnoBHii 

BejlHMHHaM MOmHOCTH H UaCTOTbl HaH60Jlb- 

raeii rapMOHHKH BxoAHoro CHrHana, Bbwe- 
njnoT y3KononocHyw orH6aioaiyio MacTOTbi 
30 F BbixoAHoro cnrnana MeTbipexnojirocHH- 
xa b AHanaaone 4 F f < F < f rp (rAe 
F r - . aSconwTHaH HecTaSnnbHocTb «iacTo- 
Tw rapMOHHtecKoro cnrHana; f rp - Han- 
MeHbnaa h3 AByx BenmHH F Mttl( c - f<> 

'35 H f 0 - F WH(( ; P MMH H F Maw - MHHHMaJIBHaH 

h MaKCHMaJibHaJt ^acToru nonocu nponyc- 
KaHHH MeTbipexnoraocHHKa h nocTOHHHyio 
cocTaBnawmyio orHSawneH BbixoAHoro 
CHrHana leTNpexnonwcHHK.a h HSMepawT 

40 hx ypoBHH V F h V 0 , saTeM noAawT Ha 
leTwpexnomocHHK aMnnHTyAHO-MOAyaHpo- 
BaHHua cHrnan c rapMOHHMecKoft orH- 
6a»meft uacTOTH F h H3BecTHoft rJiy6H^ 
Hbtt- MOAyaauHH m tf h HSMepaioT rjr/6H- 

45 Hy MOAynauHH m BbixoAHoro cHrHana 
HeTbipexnomocHHKa , nocne nero cpeAHHe 
Ha AByx vacroTax f e - F h f 0 + F Beriw- 
HHHbi yxasaHHbix nr/MOBbix napaMeTpoB 
onpeAenawTCH no topMynaii: 



S^fo" F) = S»(f.,F)-S K (f 0 +j-;j-)" 
+ S K (f 0 - rE-; -[-).; (3) 
M(f 0 +F) = N(f 0 ,F).+M(f 0 + \-\ \-) 
- N(f 0 - -\-, -|); 
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Stifar.Fl.t.Sdf^.Fl 

.2 



(nw/m», ) l n \l\* x 



n ( f .,F) . Wf.: 5 tt.t.NlfctFi 



V f Pk 



2kT(m 6vix /m i J n V^ 1 



pexnojnocKKKa; 
V p - ypoaeHb ysKononocHoft orH- 
Oatomeft MacTOTU F, toMepne- 
Kbift. npHCopoM c nonocoft npo- 
nycKaHHH IT; 
k h T - nocTOHHHan BonbuxaHa u 

aQcontoTHan TeMneparypa bxoa~ 
Horo conpoTHBJieHHH leTupex- 
nojnocHHKa; 

0/ - K03(txt)HUHeHT, yH HTUB HtOQlHft 

aMiuiHTyAHue HcxaxeHKH Bb«e- 
jineMoft ysKononocHott orH6aw- 
meft MacTOTw F, 

saTeM yxasaHHbie onepauHK noBTopnioT '. 

ABa paaa, cmbhhb MacTOTy F Ha F/2, 



a nacTOTy f 0 .rta f 0 - -y. - nepBbift pa3 
h Ha f 0 + ~2~ " BTOpoft pas, onpeAenH- 
• »t no yicaaaHHbiM (JiopMyjiaM. cooTBeTCT- 

BeHHO BenHMHHbK 

S K (f 0 - F y), N(f 0 - £-;-£-). 

10 " S k (f 0 + -\- t -E-),N(f 0+ -E-;-E.), 
nocne iero BejiHHHHu cnexTpanbHoft 

. IIJIOTHOCTH HHTeHCKBKOCTH OyMB H K03(J»- 

(J)Hr;HeHTa myMa HeTbipexnamqcHHKa, ojih- 
CbmaionHe MeTwpexnojnocHHK Ha nacTo- 
' 5 Te f 6 - F h lacTOTe f 0 + F, onpeAe- 
jihwtch no iJiopMynaM: 



S„.(f.tF) = S k (f t( F)tS K (.V -h -r)-*S k (f 0 - E-r-5-). 



N(f„iF) - N(f.,F)i N(f e+ -E-.-F- ); S (f 0 - -Sj- ; . 
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SHER./ * V04 86-175478/27 * SU 1195-402- A 

Coaxial to micro-strip lines adaptor • has coaxial connector central 
conductor central part made from metal tape 

SHERM AREVICH V G 11.06.84-SU-753522 

W02 (30. 11.85) HOlp-05/08 
11.06.84 as 753522 (138AK) 

The central conductor (5) of the coaxial connector (4) is made from a 
current conducting spring, and its centre part (9) is a metal tape 
enclosed by an elastic current conducting cylinder (10), to ensure a 
continuity of wave impedance of the coaxial connector. 

The reliable contact between the dielectric substrate (2) and the 
connector (4) metal base (1) is achieved by a block. (7), which presses 
the substrate (2) to the base (1) projection (6) by a screw (8) at an 
acute angle. The screw is hinged on an axle (11) to provide its self- 
adjusting positioning against the block (7). The micro-strip (3) on the 
dielectric substrate (2) engages the connector (4) central conductor 

^USE/ADVANTAGE - In measuring equipment. Reliable contact is 
achieved. Bul.44/30.11.85. (3pp Dwg.No.2/2) 

N86-131079 V4-A9 V4M1 
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(54) (57) PA3tEMHblfl KOAKCHAJlbHO-MHKPO- 
nOJIOCKOBWfl nEPEXOA, coAepxamHfl Me- 
TanjiHieckoe ocHosaHHe, AHSJieKTpHHec— 
Ky» noAJioacKy, na oahoA CTopoHe koto- 
poft HaHecek" TOKOHecynotft iipoboahhk, 

H KO aKCHflJIb HblH pasbeM, ueHTpajibHbifl 
npoBOAHHK KOToporo BbinojiHeH npyxHH- 
hwm h noAKJiioieH k TOKOHecynieMy npo- 



BOAHHKy, npH 3TOM AH3JieKTpHMeCKaH 

noAnoxxa npHxaTa k BbicTynaM Meran- 
jiKMecKoro ocHOBaHHH, pacnojioxeHHbiM 
co cropoKbi TOKOHecymero npoBOAHHKa, 
MeTaruiHieeKHM cyxapeM nocpeACTBOM 
BHHTa , aaKpeiuieHHoro b MeTajuiHHecKOM 

OCHOBaHHH, OTJIHM a W D( H H "C H 

TeM, «rro, c uejibn noBbnneHHH HafleK- 

HOCTH KOHTaKTHpOBaHHH , Cp£AHHH <iaCTb 

AeHTpanbHoro npoBOflHHKa BbinojiHeHa 
H3 MeTajuiH^ecKoft jieHTbi, saKJuoueHHOH 

B AHJIHHAPHMeCKyW 3JiaCTHMHy» npOBOAH— 

uiyio oSonoiKy, 3aKpenjieHHyw Ha KOHue— 
Bbix qacTHX ueHTpajibHoro np'oBOAHHKa, 
a bhht saKpenneH mapHHpHo Ha och, 
pacnojioxeHHoA napaanejibHo iuiockocth 
ah sue KTpHMe c koh noAjioacKH h nepneH- 
AHKyjispHO ueHTpajibHOMy npoBOAHHKy, 
npH 3tom ocb BHHTa oSpaayeT c nnoc- 

KOCTbK) AKSJiekTpHWeCKOH nOAJIOKKH OCT- 

pbift yron . 
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HaoOpeTeHHe otkochtch k TexHHKe 

CBepXBUCOKHX HBCTOT H MOXeT 6blTb HC- 

nojibsoBaHO b HSMepHTejibHOfl annapaTy- 

pe MKKpOnOnOCKOBUX TpaKTOB. 

Uenbis H3o6peTeHH« aanaeTCH noBM- 5 
nteHHe HaAexHOCTH koht^kthpob3hhh . 

Ha$ttr.l noxasaK pas-beMHuft komc* 
cuajibHO— MHKponojiocKOBHfl nepexoA , 
ajccoHOMeTpHHj Ha (J)Hr.2 - to xe, pas- 
pea baojo> npoflojibHoft och. |0 

PasMMHUft ko aKCHajibHo— MHKpononoc- 
KOBbA nepexoA coflepxHT MeTannHMec- 
xoe ocHOBaHHe 1 , AHaneierpHvecKyio 
noAnoncy 2, Ha oahor . cTbpone koto- 
poR HaHeceH TOKOHecynpiH npoBOAHHk 3, 15 
h KoaKCHanbHbift pasi>eM 4, ueHTpanb- 

HbA npOBOAHHK 5 KOToporo BWnOJIHeH 

npyxHHHUM h nofliuiwMeH x TokoHecy- 
i^eMy npoBOAKHKy 3 , rrpH btom AHanexTpH— 
qecxaa no^noxxa 2 npHxaTa k BbicTy- 20 
nan 6 MeranjaraecKoro ochobbhhh 1, 
pacnoAOxeHHbH co cfopoHu TOKOHecy- 
B^Bro npoBOHHHKa 3, MeTanjiHiecxHM 
cyxapeM 7 nocpeflCTBOM bhhts 8, aaic- 
penneHHoro b HeTajuimecKOM bCHOBa- 25 
HHH 1, GpeAHHH laCTb ueHTpanbHoro . 
npoBOAHHKa 5 BbmojmeHa H3 MeTannHiec- 

KOft AeHTbl -9 , SaWlKWeHHOB B UHJIHHA- 

pHiecKyn snacTHiHyn npoBOftfmyn 060- . 
noixy 10, aaKpenneHHyio Ha xoHue- 30 
sr lacTHX ueHTpajibHoro npoBOflHH- 
xa 5, a bhht 8 saKpenneH mapHHpKO 
aa.ocH II , pacnojioxeHHOH napaJiJienb- 
ho nnocKocTH AHSJiexTpHiecxoR noftnox- . 
km 2 h nepneHAHKyjmpHO ueHTpajibHOMy 35 
npoBOAHHKy 5 , npH btom ocb 1 2 bhh- 
t« 8 oCpasyeT c nnocxocTbio AHBJiexTpH- 
qecxoR noAJioxKH 2 ocTpuft yron ct . 

PasbeMHbift KoaKCHanbHO-MHKponojioc- 
KOBbiH nepexoA pa6oTaeT cjieAytonpiM 40 
o6paaoM. 

CBepXBHCOKOMaCTOTHblH cHrHan, 

nocTy naiouyd* , HanpHMep, Ha xoax-r 
CHanbHbiH paabeM 4, nepeAaeTCH Ha 
TOKOHecymnft hpoboahhk 3 rrpH ycnoBHH 45 
oOecneseHHH xopomnx anexTpHMecxmc 



.02 2 
kohtbktob MexAy ToxoHecymHM npoBOA- 

HHKOM 3 H AeHTpa/IbHblM ITpOBOAHH— 

KOM 5 H MexAy CTOpOHOH AHBJiexTpHHec- 

KOA nOAHOXKH 2 , npOTHBOnOJIOXHOft 

ToxoHecymeMy npoBOAHHKy 3, h MeTan— 

JTHMeCKHM OCHOBaHHeM 1 . 

HaAexHbiA anexTpHqecxHR koht3KT 
MexAy ToxoHecynptM tipoboahhkom 3 h 
■ AeHTpajibHbiM npoBOAHHKOM 5 ooecne- 
MHBaeTCH sa cieT BbmojiHeHHH cpeA™" 
Heft tiacTH ueHTpanbHoro npoBOAHH- 
xa 5 H3 MeTanmmecKOH JieHTU 9, hto . 
npHAaeT eny xoponme npyxHHHnpie 
CBoftcTBa. 3axmo<ieKHe MeTajunraecxoft 

JieHTU 9 B UHJIHHAPHMeCXyiO 3JiaCTHUHyW 

npoBOAflDQno oOojioMxy 10, aaxpeiuieHHyio 
Ha KOHAesbK nacTHX ueHTpanbHoro 
npoBOAHHKa 5, ooecneHHBaer nocTOHH*? 

CTBO BOJIHOBOrO COnpOTHBJieHHH B Kpax- 

CHanbHOM pasbeMe 4 k> cjieAOBaTejtb— 
ho, xopomee coroacoBaHHe . 

HaAexHUH anexTpHHecKHft kohthkt 
MexAy AHsnexTpHwecxoR noAJiox— 
koh 2 h MeTamuraecKHM OCHOBaHHeM 1 
ocyniecTBJiHeTCH Mepea cyxapb 7, xoto- 
pbril npHXHMaeTcn k hhm bhhtom 8. Rna- 
roAapa TOMy , hto ocb 12 bhht a 8 oC- 
pasyeT C lUIOCKOCTbU AHsnexTpHMecxoR 
noAJioxxH 2 ocTpufl yron, youiHe 
npHXHMa nepeAaeTCH o AHOBpe Me hho 
c cyxapa 7 Ha AHBJieKTpH^iecKyio noA* 
Aoxxy 2 h Ha MeTanjiHiecKoe ocHOBa- 
HHe 1 . IDapHHpHoe 3axpenneHHe bhh- 
Ta 8 Ha och . 1 1 oOecnewBaeT nanexr- 
HocTb sneKTpH^tecKdro h xexaHHqecxo- 
ro kohtsktob MexAy AKanexTpHqecKOR 

AOAHOXKOH 2 H MeTanjIHieCKHM OCHOBa- 

HHeM 1, npH pacTHrHBajoBieM ycwiKH. 

IIpH paCTHTHBaHHH flH3JieKTpHMeCKOfi 

noAHOXKH 2 h MeTajum4ecxoro ochobb- 

HHH 1 npOHCXOflHT SaKJIHHHBaHHe Hx , 

Tax xaK ocb 12 bhhtb 8 CTpeMHTca 

yCTaHOBHTbCH nOA 60JIblQKM ymoM K 

nnocxocTH AHSJiexTpHtiecxoR noAJioxxn 2 
a paccTOHHHe MexAy Heft h kohuom 
bhhtb 8 - yMeHbmHTbCH. 
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(54) CnOCOB H3MEPEHHH CIIEKTPAJIbHOfl 
IUI0TH0CTH HHTEHCHBHOCTH UIYMA H K03«- 
<t>HHIIEHTA 1'IYMA HETblPEXnOJBOCHHKA 

(57) H3o6peTeHHe othochtch K.oSnacTH 
paflHOH3MepeHHft . He.ni> - noBMneHHe aoc- 
' TOBCpHOCTH H3MepeHHii cneKTpajibHoft 

IUIOTHOCTH HHTeHCHBHOCTM myMa H KOS4»- 

^HUHeHTa myMa m eTbip exnonwcHHKOB (HII), 
onHCbmaiotuHx Mil b ycnoBroric BoaaeftcT- 
bhh Ha Hero nojiHrapMosHHecicoro 



paSoMero cHrHa/ia c aMiumTyAoft oahoh 
H3 rapMOHHK (D 3a npeAenaMH JiHH.eft- 
Horo y^acTKa aMruiHTyAHoft xapaKTepHC- 
thkh HII. Win ee AOCTraceHHH no cnoco- 
6y HSMepeHHH noAaroT rapMOHHnecKHft 
cHrHaji c ypoBHeM moiuhocth h nacTOToft, 

pflBHblMH 3aAaHHbM PJIR pa6p«tHX yCJIOBHft 

HaH6onbraett P BxoAHoro CHrHajia, B«ne- 
jihwt ysKonojiocHyw orHSaromyiQ uacTOTU 
BbKOAHoro CHrnaJia HU. b onpeAeneHHOM 
AHanasoHe h ee nocTOHHHyw cocTaBJiaw- 
Fiyio, HSMepHWT hx ypoBHH, noAawT Ha 

Mil aMnJIHTyAHO-MOAynHpOBaHHblft CHrHflJl 

c rapMOHHMecKofl orH6awmeH MacTorw h 

H3BeCTHOft TJiySHHOH MOAyJlHUHH, H3Me~ 

PH»t rriy6HHy MOAyn*UHH BbixoAHoro 
CHrHajia HTl h onpeAejimoT pac^eTHo 
cpeAHKe BenHMHHbJ rayMOBMX napaMeTROB, : 
onepauHH noBTopntoT ABaxAU, HSMeHHH 

MaCTOTy, H paCCMHTblBaiOT BeJIHMHHbl 

cneKTpanbHoft iijiothocth hht6Hchbhocth 
myi-ia h xos^HUHeHTa myMa Mil. B onnca- 

HHH H306peTeHHH ABHbl MBTCMaTHHeCKHe 

BupaxeHHfl ahr pacieTayKasaHHbK Be- 

JIHMHH. 3 WI. 
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„ «3MepeHHH cnexTpajibHoft 

HJIOTHOCTH HHTeHCHBHOCTH BiyMa H X03<j>- 

<J>HqHeHTa nry M a nonocoBbix axTHBHbix 
lerbipexnojiiocHHKOB, HanpHMep aHTeHHwx 
ycHjiHTeneft h. ycHJiHTejieft bmcoxoh Mac- 
totw paflHonpHeMHhK; ycTpoftcTB , naMn 
oerymeft BonHbi, ycwiHTejiea npoMexy- 

TOMHOH «iaCTOTbl. 

_ Ifcjib H3o6peTeHH« - noBbraieHHe «oe- 
TOBepHocTH H3MepeH.Hft cnexTpanbHoft 
njiOTHocTH HHTeHCHBHOCTH . myHa H ko- 
s^mtftema. myna HeTbjpexnojiwcHHxoB, 
<onHCbiBaiomHX weTbipexnojnocHHK. b ycjio- 
bhhx B03AeftcTBHH Ha Hero nojiHrapMo- 
HHMecKoro pa6oiero CHrHajia c aMiuiH- 
TyAoft oahoh H3 r.apMOHHK -aa npe«enaMH 
JiHHeftHoro y^acTxa aMiuiHTyAHoft xapax- 
TepHCTHKH leTbipexnonrocHHKa. 

Ha . 1 npeflCTasneHa cxeMa ycT- 
poftcTBa ajih peanH3auHH cnoco6a HSMepe 

HHHJ H8 *)Hr.2 H 3 - COOTBeTCTBeHHO 

cneKTpaJihHaH xapaxTepHCTnxa Hcnwra- 
TejibHbix CHf HanoB. h hx orH6aramHe b 

paSJIHWHbie MOMeHTU Bp6MSHHi 

yctpoftCTBo flnH peanH3auHH cnoco- 
6a coflepKHT nocneAOBaTejibHo coeAHHen- 
Hue BbicoKOHacTOTHwii reHepaTop I, 
aNnnHTyAHbiii MQAynnTop 2 , HCcneAyeMbift 
teTbipexnojnocHHK 3, aMnJiHTyAHbift AeTex- 
Top 4 h B.onbTMeTp 5 nocTOHHHoro Han- 
PSaceHHH, k BbKOAy aMnjiHTyAHoro AeTex- 
Topa 4 fiOAKJiituceH Taxsce cenexTHBHbiH 
BOJibTMeTp 6. ycTpbncTBO coAepacHT Tax- 
Ke HH3xo»iacTOTHbiH reHepaTop 7 h hc- 

TO'JHHX 8 HanpfraceHHH nOCTOHHHOrO TOKa, 

noflKJiHweHHbie cooTBeTCTBeHHo k nepBo — 
My h BTopoMy BxoAaM cyMMaTopa 9, 
BbKOA KOToporo npAKJiro^eH k ynpaBJwio- 
meMy BxoAy amiAHTyAHoro MOAynHTopa 2. 

CymHocTb cnocoSa mojkho noHCHHTi Ha 
npHMepe pa6oTbi ycTpoficTBa ajih ero 
peanHsauHH. 

BnaMane ycTaHaBxiHsaioT qacTOTy h 
MomHocTb cnrHana reHepaTopa I paBHbi- 
MH f 0 H 1,21 P Bt , rAe f 0 H P >t - 

VaCTOTa H MOHlHOCTb rapMOHHKH HaH60JIb- 

mero ypoBHtt nojiHrapMomroecxoro pa6o- 
" Mero-CHrHana (*Hr,3). ypoBeHb 1,21 " 
P ax ycTaHaBjiHBawT ajih o6ecneneHHH b 
AajibHeftiDHx onepauHHx tjio pMHpo behhh 
AM-CHrnajia c rapMOHiraecxoH orHSawqeH 
c rnyBHHoft MQAyJiHUHH'.m 6x = (0,05-^0,1), 
a . HanpHJiceHHe HCTOMHHxa 8 nocTOHHHoro 

TOKa - CQOTBeTCTByWtHHM ypOBHK) MOmHOC" 

th BbixoAHoro cHrHana MOAynHTopa 2 



^ .. -.w ■ ui^&AiiuJiiuLnMK • . 

BbKOAHoft CHrHan- weTbipexnonwcHH- 
g xa 3 ASTeKTHpyioT no aMruiHTyAe c 
noMombio aMiuiHTynHoro AeTexTopa 4 
h Aanee HsMepmpT ypoBeHb H anp«- 

KeHHH noCTOHHHOfi COCTaBJIHKHUeft 

v 0 npoAeTexTHpoBaHHoro cnrHana (c 
10 noMonjbw Bo/ibTMeTpa 5 nocTOHHHoro Han- 
paxeHHH) h ypoBeHb HanpHKeHHH V. 
yaxonojiocHofl cocTaBjiHromefi wacTo- 
tm F - npoAeTexTHpoBaHHoro CHrHana 
(c noMombw cenexTHBHoro BOJJbTMeTpa 
15 6 ;. BcjieACTBHe HeHAenbaJibHocTH cer- 
JiexTHBHoro BojibTMeTpa 6 oh 6yAeT H3- 
MepHTb cpeAHHH ypoBeHb ysxonojioc'HOH 
cocTaajTHwmcft b nojioce MacTOT n b ok- 

peCTHOCTH MaCTOTbl F, UTO jniHTblBaeTCfl 

20 npH onpeAejieHHH myMOBwx napaMeTpoB. 
MacTOTa F AoracHa neacaTb b n'pefle- 
Jiax 4 F r ■< F < f rp ( rfle f r - a6cojTOT _ 
Han HecTa6nnbHocTb wacTOTbi reHepaTO- 
pa 1 j ^rp " "aHMeHbtnaH H3 AByx sejiH- 

25 shh F MaM - f H f - F F • 

'"wake MHHHManbHaa h MaxcnManbHa« 
MacTOTu nojiocu nponycxaHHH HccneAye- 
MOro HeTbipexnojiwcHHKa , Tax xax npn 
HapymeHHH neBOH MacTH HepaBeHCTBa 

30 noK33aHHH cenexTHBHoro BojibTMeTpa 

6yAyT HCKa«aTbCH (bjiHXKep-nryMaMH re- 
• HepaTopa 1 (ibHr.2), a'npn HapymeHHH 
npaBoS nacTH HepaBeHCTBa H3MepeHHH 
6yAyT npoBOAHTbCH sa npeAenaMH nono- 

35 cu nponycxaHHH HccneAyeMoro teTbipex- 
nonrocHHxa. 

3aTeM, ycTaHOBHB qacTOTy cnrHana 
reHepaTopa 7 paBHoft F, ycTaHaBJiHBaioT 
ero ypoBeHb cooTBeTCTByioinHM my6HHe 

40 MOAyJiHUHH AM-cnrHana Ha BxoAe ^eTbi- 
pexnojnocHHKa, paBHoft m^. npH stom 
rjiySHHy aMnjiHTyAHofi MOAyJiHAHH m n 
BbiSHpaioT Taxoa, hto6m b npouecce 
H3MeHeHHH orHQaximeH AM-cnrHaJia *ie- 

45 TbipexnojiwcHHx He BbocoAHn sa npeAejai 
BuSpaHHoro yMacTxa aMriHHTyAHOfi xa- 
paxTepacTHKH. C Apyroft ctopohh, ypo- 
BeHb aMnJiHTyAU orH6axnneft AM-cnrHajia 
AOJBKeH c'ymecTBeHHo npeBocxoAHTb ypo- 

50 BeHb aMnjiHTyAu napasHTHoii ornSaiomeH 
nacTOTbi F, BosHHxawmeH 3a cw niyMo- 
. Bbix cbohctb MeTbipexnoraocHHxa . 3th . 

TpeSOBaHHH BblTIOJIHHlOTCH t eCJIH BeJIHMH — 

Ha nijjj Jie7KHT b npeAejiax 0,05 £m^0,1 . 
55 IloCJie 3TOFO c nOMOmbK) cejiexTHBHoro 

BojibTMeTpa 6 Ha MacTOTe F H3Mep«H)T 
aMnjiHTyay orH6aromefi AM-cwrHana V w ,- 
a c noMombw BonbTMeTpa 5 nocTOHHHO- 
ro Hanpa*eHHH H3MepH»T nocTOHHHyw 



aMnnHTyAHofl MOflynnuHH m 66(< AM-cm-Ha- 
jir Ha BbKOfle MeTwpexnojnocHHKa, 



+ N(f. - -5-; -=-). 
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V, /V_.. JJntt paccMaTpHBaeMorp 



ycTpoftcTBa, peanHsywnero npefljiarae- 
Mwft cnoco6, K0344>HUHeHT d' ecTb ko- 
sfJxJmuHeHT $opMU AeTeKTOpHoft xapaxTe- 

pHCTHKH BHUfl HT yAHO r O AeTeKTOpa (TaK, 

AJiH KBaAPaTHMHoro AfiTeKTopa d = 2) . 

3aTeM cpeAHHe Ha AByx qacTOTax 
f o " F H *o + ^ BejwniHHw yxa3aHHbix 
myMOBMX napaMeTpoB onpeAennioT no <})op- 
MynaM: 

SK(foiF) .S^Z.FhS^fdF) = 



(-«»)* n v 0 V 

m 9* 



(0 



(foiF .) .Mif t: FhNif^FL = 



m 
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3aTeM onHcaHHbie onepauHH noBTopH- 
kjt ABaswbii ycTaHOBHB MacTOTy reHepa- 

Topa 7 paBHoft -x- , a MacTOTy reHe- 
L p 

paTopa 1 paBHofl f C " ~5~ ~ nepBtifi pa3 

r F „ 
h f 0 + - btopoh pas, h onpeAeJis- 

k>t no $opMyjraM (l ) h (2) cpeAHHe 3Ha 

mshhh yxaaaHHux myMOBbix napaMeTpoB 

cooTBeTCTBeHHO Ha nacTOTax f 0 - ~y 

F 

h f 0 h »tacToTax f 0 h f 0 + —j-. 

Ilocne 3Toro BeniwHHbi cnexTpanbHoft 

nnOTHOCTH HHTSHCHBHOCTH CP/Ma H K03$- 

4>HUHeHTa myMa MeTbipexnomocHHxa, pnH- 
cwBawraHe MeTbipexnoJDocHHK Ha HacroTe 
f 0 - F h tacTOTe f 0 +.F,« onpeAenjnoT 
no iopMyjiaM: 



S K (f 0 + F) = S K (f e ,F) +Sn"(f 0 +-|-. 



<t> o p m y ji a HsoSpeTeHHfl 

Cnoco6 HSMepeHHH cnexTpanbHoft 
nnoTHocTH HHTeHCHBHOCTH myMa H K03$- 
10 diHUHeHTa myMa HeTbipexnomocHHKa, b 

COOTBeTCTBHH C KOTOpbW BO 3A.eHCT By KIT 

Ha HccneAyeMbift tieTbipexnoniocHHK HeMO- 

AynHpOBaHHbW CHrHanOM, BbWeJIHIOT- y3KO 

nojiocHbrfi CHrHan h h3mbphiot ero ypori 

15 BeHfa, OTJIHMaWIUHHCS TeM, 
HTO, C UenblO hOBblDieHHH AOCTOBepHOCTH 

HSMepeHHH yxa3aHHbnc napaMeTpoB, onH- 
cbBawnHX ueTbipexnojnocHHK b ycnoBHHx 
B03AeHCTBHH Ha Hero rionHrapMOHHMec- 
20 . Koro pa6o»iero CHrHana c aMimHTyAofl 
• oAHofl H3 rapMOHHK 3a npeAenaMH jih- 
HeHHoro y^acTKa aMnnHTyAHoft xapaxTe- 
Phcthkh qeTbipexnoraocHHKa, Ha Hero 
noAawT rapMOHHwecKHft cHrnan c ypoB- 

25 HeM MOIUHOCTH Pj x H MaCTOTOH f „ , PBB~ 
HblMH SaAaHHbM AJIH paSOMHX yCJIOBHH 
B ejIHMHHaM MOBIHOCTH H laCTOTbl HaH60JIb- 

meft rapMOHHKH BXOAHoro cHr.Hana, BMAe- 
jihwt y3KononocHy» orH6aiomyio MacTOTbi 
3° F BbixoAHoro cnrHajia MeTbipexno/iwcHH- 
xa b AHanasoHe 4 F f ( F < f f p (rAe 
F r - . aScojnoTHaH HecTaSmibHocTb MacTo- 
Tbi rapMOHHHecKoro cnrHana; f r p - Han- 
MeHbtaaH H3 Asyx bcjihhhh F m(1 kc - fo 

«<uh H F M{UC ~ MHHHMaJIbHaH 



E.j . s ( f - E- ■-£-)• 



'35 h f 0 - F MHH ; P 

H MaxcHManbHaH lacTOTbi no/iocu nponyc 
xaHHH iieTbipexnojnocHHKa h nocroKHHyio 
cocTaBJiHromyw orHSawmen BbixoAHoro 
CHrnana ueTwpexnoniocHHK.a h HSMepjnoT 
40 hx ypoBHH V F h V e , saTeM noAa»T Ha 
vieTwpexnoJDocHHK aMnnHTyAHO-MOAyjmpo- 
BaHHbiii cnrHan c rapMOHHuecxoH orH- 
6awmeft MacTOTU F h H3BecTH0ft rnySH^ 

HOtt- MOAynHUHH m tf H H3MepHK>T rJT/6H- 

45 ny MOAyJiHUHH ffl wt BbixoAHoro CHrHana 
qeTbipexnonwcHHKa , nocne Hero cpeAHHe 
Ha Aayx sacTOTax f e - F h f Q + F Benw 
hkhu yxasaHHbK myMOBbix napaMeTpoB 
onpeAenHWTCH no ^opMynaM: 



50 



F F 



S,(f e ,F) = 



S k (f 0 - F) = SKUo.Fj-Sjf, 



2 



(3) 



N(f,*F) = N(f 0 ,F)+N(f 0 + 5-; 5-) 
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2 ' 2 



N (f e ,F) - Bi£EZ -El-t-NlfiL+El 



Vf Pm 



" N (1*0 ~ ~2~» ~2^ ' 



pexnojDocHHKa ; 
V p - yposeKb ysKononocHoft orH- 
Oawmefl wacTOTbi F, HSMepae- 
Mbift npHfiopoM c nonocofl npo- 
nycK&KHH II; 
k h T — nocTOHHHafl Bom>uMaHa h 

aOconwTHan TeMnepaTypa bxoa~ 
Horo conpoTHBjieHHH veTupex- 
nojnocHHKa; 

«l - K03$4>KI{HeKT, yMHTblBawmMft 

aMiuiHTyAHbie HcxaxeHKH Bbwe- 
jiaeMoft y3KonojiocHoft orHSaio- 
meft MacTOTw F, 

saTeM yxasaHHue onepauHH noB-ropaioT . 

Ana paaa, cmshhb nacTOTy F Ha F/2, 



a wacTOTy f g .Ua f e - -j- - nepBbift pas 
h Ha f 0 +~j- - BTdpoft pas, onpeflejiH- 
»t no yxaaaHHbtM cfcopMynaM. cooTBeTCT- 

BeHHO BeJIHMKKbi: 

S K (f„- [-)•; N(f 0 - |-;-|-) 

10 " S k (f 0 + -[-; -E-) (N (f 0 ♦-£-;-£-), 
nocne vero bcjihmhhu cnaxTp&nbHoft 

. IUIOTHPCTH HHTeHCHBHOCTH myMa H X03<J»- 

iJ)Hi^HSKTa myMa neTwpexnoniqcHHKa, onH- 
CbraawnHe MeTbipexnojnocHHK Ha Macro - 
13 " V f h vacTOTe f 0 + F, onpeAe- 
nmoTCft no ftopMyjiaM: 



S^fotF) - $ k (f 0 ,F)t S k (f e+ -\~; -|-)-. s K (f 0 - E-j-'-E-). 
N(f.fF) - N(f 0l F)t M(f 0+ -E-j-E-); S(f 0 - 



Vut.f 



tnruiumydnc-vocmommit 
xODOxmepucmuxB utmu- 
/ pttnoTriectium 
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Ho hticlt UHtnomopo 't 



it Mody/wmoBo2 
neu ypotne cuma- 
Jio teHffiomopa 7 

PatHOH /fjt/VO 



1 



. tut'aJoitMtpom- 
Donopa imointein- 
emlj/Muitrt i»jiiunt 
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